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Abstract 


A toroidal continuously variable transmission including input and output disks (1 , 2) having a common 
first rotation axis (A) about which the disks (1 , 2) are rotatable, and a power roller (3) swingably 
interposed between the disks (1 , 2) and having a second rotation axis (B) intersecting the first rotation 
axis (A), about which the power roller (3) is rotatable. The input and output disks (1 , 2) and the power 
roller (3) have traction surfaces (1a, 2a, 3a) cooperating with each other to transmit rotation 
therebetween. At least one of the input and output disks (1 , 2) and the power roller (3) has a surface 
roughness on the traction surface (1a, 2a, 3a) thereof which varies in a direction of the rotation axis (A, 


B) thereof. 
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[0037] *3£Bjj<oif$jji 5 KifiHse ho^f *0Has 

b7?y 3 yimzmz z t wz'% & . 

[0038] *fwtam$m 6 tcfli*>4 ho^r *vusas 

BBStflHckfttf* ifc&g l -3 k [siacoSim^fti. i 

**1 : 1 — 1. 3 : lkfc4^7-n--5i:0«J!MEffl 
% x f yfi*^ < T fBS-tS ftgfc i O'o — f -f 

<KT-f I) £ /Hlffllfc ck WdSBMc ft (tT GASB^g* 



[0039] 3(s5HB<08t*«7 tc^t>i» h o^f 
gBSSHStc J:*Uf . 1 -3 k |51«0$&m^tf £ £ 

7-o-7i oygmsmcr) o t>?)*&Mizwatt?)mw 

Z'%h. 

[0040] *«BBoa**^8 \zm>h vu4 y>vwm 
zn&zttfz-z. t<iz^ miiTi A7cr>mmmz& 

wc. ^—n— ^tnmm^Meoo-h^A^mizmCj 

&mi,zmmi>*m< KzitiJiTj x^m^mz-^m.^ 
m±%ffi±'t?>zbi} s Z'£ . sv^h7^v- 3 >-^iSt^# 

<intft. 4 X7C0M&&CDZ h%h\fi±.*mi 

■t&ZbrfZ-t<Z,. 

[0041 ] *«BBOlWSa9 Kfl5*« hn^^Hg 

s^a^tc j: war , nsg i ~3 k Rfit^»»srw & c 

36*1 : 1-1. 3 : 1 k&S^ «7-n -7 k <0tSI4IEffl 

&r^&{>Lmzw&tt<^mmaffi)iz&f$L-tz>\Hm£ 
mitzzbfrt>. m^hyfissvw&z'&zzbtfz' 
ttz. w&z&v&mmz^ssLitwi ■. 1-1. 

3 : lk^S^V-o-7k^mSkL^dk*> 

tiax-tsmw&m b%>9. commzm-t h 
^isfrtm&jixsaxhznm-zzbtfz'z&bgi 
x?<7)i%mz&^zwmz£&uvmixtfmi 

[0042] ^mcom^m 1 o tc^^i. r^m 
mmzmmiz ±tu$ . nggi 1 - 9 k R^os/m^ft-i. 
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fitW=*Jtt6ia«!:ia»^*fia^0. 7-2. 5^m 
[0043] *»bb<OI9*3B 1 1 Kfifofe* h o-f 

m-htmwWfetfl 5-4 5%T'&£8fcfflKI£i£l£«- 

[0044] *^Bj<r)f9*« 1 2 icf^s t- yium 
mmssmz xiia. m$m i oatx/i 1 tpraioa 

aMBKriaflfcWLr, BWrt-4Bfl«|3|±WiaHI (b*-x 
f-) $-4 0-1 5 0j«mT*48ttfflIHiaS-SJ-W:«Ii:K 

[0045] *«BBOBW»JI 1 3 lz&hZ> Yu4 ?)VW. 

mmmmizxixn. wasii o~i 2£h«*>3»*£ 

A>\ 0. 8^17 OmmX'h&MMWaZ&VtiZtlz 

[0046] *%H^coif *js 1 4 Kffi*>& hn-f yivm. 
mmsmizmtf. m^m 1 o- 1 a t mmnwzki 

'&hz\btfX'%hoUz, b<iz. 1iMm£8.»&*M 

zwaizmLx. a&m±®<o$mmztf. Rao. o 

2MmaTX'h&X'&&WcMW£iZmiK.Zblz£ 0, 
[0047] imfflrtto&ll 1 5(<Zfabh hD'f 

M3scnw=j:iiHr, i o-i 4 b^m<m^ 

%hc\ btfX'% h o Hz, b < K:, «Mfi(cKf?*8»B 
-lite J: 9, ^^h7^y 3 y«^^ 

^T'# h<r>x\ m^fsx-^mxKm&thzbimmb 
[0048] *wmm?m 1 e icc&b* v cm 



4 d i: tc J; 0 . h- is 9 ^«ft*3cJgflW:$Hf 
-$-&C:i:#*mfc$:S. 
[0049] 

[0050] t-r. ^• i 7-o-70tei6®tc*5ft4ius 

[ 0 0 5 1 ] HI ( a ) lzfrm¥-ft**-fhn4 y,vm 

x. wsf>mm&£'ft-Lx^>i;>MizmiiZti2>Aj]T 
wiowjjifcm&z-ftLxmtimiz&mzti 

&mjl?-< *72b. fifU? 1. 2<0S(C^§|$ii 
X\^h. 

[0 0 52] A^f^X^ l^it/Ul^x-f *?2l;i. 

eSlBla, 2a£Wl/Ci3D, 'Jvgffl!l£SVH;:**|6j$ 

Lrp]f^«(ci^^$i^.•cv^|>. 
[0 0 53] A'7-D-7 3li. II (b) iZiiTjkfrJ: 

bmz. 4"DO»^?L4c7){4aT'll^L^rv%^gp«tc 
mtifhtlZ. A7-n-5 3li, #fu? 1 , 2co 

\°}ffl&At l Z^^&Xft?>®W&B®*)( l Z®$K&&.X'fo 

&b#klz, ^cri[III£ttB±<0«SJj4"DCtJ: O^SSW 

[0054]Sf-(X^l, 2tJj;l^^* , 7-a— 5 3 
llf^^l, 2SrEMEttA*l6HCffEf4#a j ? , -' , C 
•7-n-9 3*EH5«B^iaiK:ffS-rs#Rt=J:"). W 
r -f 1 . 5 3 S-m^coE^T 

3{±h7^>-3y^/P^Lr^ftlrt4. 

[0055] -etT, JJB/W-n— ?3lcli. -t<^£ 
i!jffi3alc. mfl^O*®®t»^«€r^«-r5-r^yr 

Ii.ifa?i, 2 fc<oS*klEHD<o»fc:attT&S 
tftlc. v^7--o-9 3<o0(6ttB^riai(cia95<?>»Si3 

tg&fclEfflD lT'fi, [HieiftB^^^-» (JiiHM) (c 

T(ffl^fMiefflD2T'{±. tmfsf* B^r&lcOffii^llI (T« 
11) fe:i*HtT[HHW<oa?SS:»iijc*i^:S«TV^ft # > 
[0056]^. 02 >tffi!l<0«S4SfflD 1 Hfc 

if&mmmmLWEfrbnm&b w&com b<?m&<r> 
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[0 0 5 7] 03(i. A-7-o-5 3c0Sf-fX? 1 , 

2 izft-th a»&tt&SE £ mtr h mx-h h . ^v- 

D-7 3c0iKiftffi3a{i. Bf£Ott4^&RpT ^ffc£ 
tiiRl^S^7-D-7 3flDEnEttBHIi3tcEH6$ 

P -eoffl^c^^EKttBST'cOSEgilci 
^SW.Mf^^l, 2^KKj®la, 2a 

? 1 , 2WEBEWA(gi3KIlIlg3HiTTSSiWK<?5IHft 

mxhh. ^7-a-73iMf-f i , 2t<r>mm 

SttttSEtt. jSH^*? 1 . 2<0fl*4 s gRdjWBric 
[00 58] ;<7-n-93tt, ft R^ttOtgM 

S>S. =Srfc. >V7-n-53<DlK»Hi3aK:*Sf*4SH 
KiD«j:, EHgttB*|6i<0JiS<01/l 
0$r^Ll/3g«oxfc#$"Cib&. 
[00 59] ±!B»JS^«ife h Q-f *OHa&SBBfflS 
(±s A^JT-'-f^.^ 1 coElKSrSiJtcovN-^-D-^ 3 Sr^ 

?r«?fT«f^?i, 2 o^aw fc 'hmmnrnx- 

[00 60] ~.IT\ rC7-n-5 3tf)1ElllBff3aA*l£ 
X. SR*§K38S«-CU\ ^7-n-5 3«KKI13a 

h 7 ? x a y&m { tmzti& Z 1 1 Kch . 
[006 1 ] S^:, £0®7DiS8SSaMrcii, ^V-u 

«WB*[SiTSWkL, MfV^ 1 . 2lz#i-&'*7- 
o-5 3<OSil!ftR{=t3V%T(i, 4"C*Ji®E**S<T 

OKi»H3a(iftBT'fcl>^tf>. «ttflS3a(C*«-4EI 

km b ^(6] fc ffi»^rsj«ii5] t x-hh . 
[0062] dfUcft LT . £&*g8Eaarc{A, ys-y 

— o— 5 30S£i6®3 a££>vvt s Sf-(^ 1 , 2 i: 



os$$r/h$< l, mmnncomwrfj^com& (015 

ttB^COMSe^) iCf6l*o#SMffiHD 1 , D 2T1H 

[ 0 0 6 3 ] 0 , sftfefir n^+t-arji. isffiwe 

Dna5^$*vh$<TtM7-'-f 1 , 2 
Dfl«<^S*/hS<-f4^i:TMJi**l»±SfL*. fife 
k?*<bm*$>coito<7)WiiiWFimzlrfbti. ZtHzX *) 
v><! LTt>WAtt#»5:;fo 

cassias < -r * c: t xjt^mmmmmhti 
&zkk%h. znxoiz. ^mmmsmi*. 

m^mm^mnzMHSttx , 3t^*WAtt*w«ufc 

[0064] 4fc, SSaStgBSSaT'tt. ^ 
1. 2tc7)tgJliffiHD«0^{Ctagi55riS(tTfe'3. 
HDJa^8II»K:lilHI«*^v^ DflSPSrJDl-r 

*SfflW3J:V/J>S{ill^*4|iaJt:tJV^tt, P3g5(c«tSt/ 
4. 

[ 0 0 6 5 ] Eflffl<0S?BW>JB«fcS6»o«K:ov> 
TKW*. EI10~12(i;, ^7-D-7 3, 

? 1 , 2«oe»® 1 a-3 ^z^LtrnM^muai. 

*>, *0fci3v^TBriiiia»o+'t«c±Ofc±iI<Oia« 
<75Jgttt LTJi, 010 ( a ) fcSrf^Jgtt, Hi 0 
( b ) (C^^fcA^Sr^/i^J^, Ell 0 ( c ) IZ 
TK-tftFlWttttliZjESmVl. Mil (a) fcjjrmJb 

Dfl«<0JSfflflMBtt*«»{cRaffiS*iiii:li=5:<. 011 
( b ) IZjjk-fi. o ^ taWB«rIHI0«:*^-6 i>OT'$> 

12(a) fc^fcfclfflROSrJSUiS®*. 012 
(b ) (c^-r^5^->-^^-n»ii:* { T'^-5». ^ 
ft.H12 (c) tc^-rJ:otC7-yh-V^(cJ;oT, 

[0066]f^?l, 2(2. 3?s#i: UTSCM4 3 
5 HSiSr^^-fb^Atl^SglL Lfzl><0 (*®S$ 7 
50Hv) JfflV>, IsSfiMla, 2a(2, il^OStt± 
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[0067] AV-D-7 3ti, WMb LTSCM42 

o Hm*mmm.itm.xtiLtz tco («®^$ 1 5 o h 

v) £fflV\ eij)®3at(itJlT^tt±tf^ff-5^. J) 
5fe^$fe«R* J 5 0 ;u m . ftBlW 9 0 SO^I&Fb c - B N 

JWRLfc. iO^C!7-n-5 3<0<E»BI3a<!oaSBrB 
[0068] BfiBftKO^C*J: 9±«>*fl*>»«tt. 

~3 5/zmSflrC& l 5» eoaWrM>4W&U:2 5~2 9 

flafJI±a5<0«ffifflS«RaO. 0 0 5^m 
[0069] lOfa^l, 2i:^*'7-u— 7 3<0;ffi 

10XX A^ESSS4 000 rpm, SSSitl : 1C& 
wr (£co*W5iaKi2 0m/s) . «EE2j£H5tU * 

S «* WU? £ fi^OT^ffioaA* fc it© Lfc t £ 
^.f-(X?l, 2i3j;tX>'N-V-o-7 3iOKII;®* J ji 

*««flijijf«*&(cifc^-c. isdmmmx-imi . o 

[ 0 0 7 0 ] £7t. R«*KH«4«T"±ffi^aES^»t 

wsltv^s. mi 5-02 ni. jjafcPffiHcnaas: 
[0071] zixhcmmmmmwmi. mi o-n 2 

fc^LfcJ: 0 fc. BnHtttte>4><C*J: D±<095#OJg# 
II . ft ^ £ #lrtt 3 JBtt , ft A*®5X 9 £ £ SB 

0, DnCiCOSfficHfr'0 . 8—2. 4jum. DflgfleatT-yf- 
#4 0-1 5 0/zm. BfffiaH<04"DIS^±3(t«.[H]^<0 
Igli 1 3-3 5u mSJS-C-S> 0 - \m& 1 

0. 8-1 7 0mmT$>4. Sfcfc, CiSnU:ffl<?5«ffi 
ffl$«iRaO. 005-0. 0 2umng.X'$>&. Ztl 

e><7mfomiz&^xi>. #ji . 05—i. 3mcoh/u? 



[007 2] -eLT$^>(C. TftMCC^s -y ^t.•-->' 
^£;frSt-£tT^2;ummK<7)7 r -^ yTJUiBtitL. * 

4.Ii:£51igL-CV"»4. 

[0073] f -f ^^OCMiHfctJJtSSdtffffc: 

[ 0 0 7 4 ] H4 izyjk-f ho>f r/l^ggSSSWKi, S 

^LTxyj/VItiMJ^SA^f^^ It, jgijco 

i.Sf^^l, 2<3Hfc^3il4«R<7V<C'7--n 
— 5 3£fi|;tTV">.|,. 

[0075] AtJT 4 1 fcilftfrfcx-f X? 211, 

v ^ «, A-graa* 4> /j^asH(c rs] ft r esaw asfej^f 4 
ittzimiz Lxmmmzmmziix^z,. 

[007 6] A'-7-D-7 3(i, ffl*-|*KC*>fe-5TCift 
®t£<7)3£i&® 3 aSr^L, 4"C^^T'H* L SrV ^S^fSP 
»taRft»tT*4. A-v-D-7 311 #t-*-f^^ 1 . 

2 OBMEtt AtC3c^-f ttfacomWfoB ® 0 KEKgffi 

gSWfcfc tCMf 1 , 2<7);fr[S] (|4SW(iii) 

[0 0 77] ffifa?l . 2JoJ;t>'>'\-y-D-7 3 

r-fX^l. 2 S-HHg«lA^r(6ifcffE-r5^gH>/-? 
«7-o-7 3 5r[sI«WB*r6]K:Sm-4#gtJ:i3. M 
T-f X^y 1 , 2CC^LT^7-n-7 3£F/r£coEtJT' 
i«IB. M^-fXi? 1, 2i:yN*'7-o-5 
3(±h5^^ 3 >'5f'f /P5r^ LT^«tr 4 . 
[0 0 78] -eLT. XlJ^lX? Hi. &®W1 aco 
*BSIW«S:Pl7 f X?<7)\B&£mAjjMzm%t>ltX 
S>0. c<0SQt«-CJl. te»®i afciHiattojSiiiSWa 

Btt.zm$L-tz>?4 ^T-i^hh^immx'fo&m&z 

4. 

[0 07 9] flfefr, ifi^-f 4^9 1\t. mt<mi)ffi2 

si<rmmmm*RT4*?<ommprtftiizm%h 
^xh*). zcvmmmx'iz. $mw2 atzwavtcomm 
mmm:Mm-&74^y-iV'h&\.v$mmx-hhw 

/hSfflltfSl ilX W&OM $ Sr »i»:tiA$ itti fc *> i: & -9 

[0080] jjE««&ffli^ h cm ^/i«isassaD» 

.{1. Xj)T4*7 l<OlsieS:«-/N'V-a-5 3S:^t-C 
tBtJT-f^^2(=<SSL, CC0^,^^V-D-7 3i£-« 
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-o-53<08Httffil£3Efl:3-£4C:i:fc:J:9, SSttb 

[ 0 0 8 1 ] £ i T\ ho-f *Vt®*K35tH8-Cli. 0 
4(b) tCiSf LOW<0«JB*»<5)B4 ( d ) tZjfrtH I 
GH<9W\<^i£*>m>;h.ftifr3\ 13174X9 IT 

j: o mmm±? 4 . as*-, as a f * * ? 2 t- ut , ; t v 
-D-5 3t osaMaaay-goaa* L»bmMzwf! l . 

tfffTcTft. Srfc. tli^T-'-f x?2(i. iftttiM 
S^fiMOtfjWSBStf**^**. 124 (a) feit/ 
(c) C^-fJ:otc. A11T4X9 Hcfcttft^V-n 

-5 3 koaanwaBofflai: . aj*7-v 2^j3ttft 

A-7-Q-5 3 k WgS4fiiS(?3jg5Si:*<(I{a^L<^ft 
Cibfrt*. LOWIA^H I GHggfcSftSSaWfcli, 
3 k cogf«4figOTO4/hgMfc|S]^ o i5 
k'*#<=5rft. 

[0082] ,r*u=*tL-c, ss&sbkjWI-cul 
m±bti> tzimtfimtti *g«i t m *> 3 jj k*Gas&o 

7\§-£TV>ftcOT\ A^Jx-f X9 HiXU&Jif-i x? 
2 co v vftucfc v t t fflSNc J ft »Ko 8bfaW»ih £ 
ti. £Mzh£i ~>T\$m<nm £ i> <o k & ft . - 
fUcJ: 9. 73174X9 l#J:X/liiJ3T<X7 2<7>-£#i 

[0083] 05i5«klX126{i. r 4 x9<D&mwcoftL 
^Ot«*«Wf ft ETC* ft . 

[0084] 05 K^IRSSSaWi. A*-r -f 1 
fcitftMjT-f*7 2(c:feVvc, <SK® 1 a, 2a<0* 
BM!«B»tt*llI«ttA*rtUc»arfe-Ji:Tfe l 3, SfisaUt** 

1:1 — 1. 3: lflk&ft;N*7-o-7 3kc0filT5£tfD 

oTVift. 

[0085] 06«. ^SEitk* Bff^l, 2k^ 
<7-o - y 3 wra^fet&^T'^ L ft -X t y«o* k <OM« 
$-*-r^7 7t'$>ft. .TilKiftk. £j$it* { l : ltt 

i&^mza v ->t x tr k ft . *lt. 

Vfifr'gA k £ ft ftST'l i . 3B*fc «fc 0 »<0S«a*Jb# 
[0 0 86] 09(4, ratw^te3*^ft*& 

T-feft. dtiiciftt, sfsaiti. 3 : umtf-&± 

Z&ffcKjl&'XgtLZ^Z. Lj^L, o-f^y^ 
AM: WP?fctt0|Lfc8^£f^-r **:*>, KS««(= 



ftdkSrSBfc-fft. -f ffe<0^SJttcit^JSv^ 
5 9 v- a > MfcT'3: v * k te<soSSSJfc<o*£ k IBltttf) h ;U 
^jWroiT'^SrW 

[0087] .1 ilizft LT . £ OS?^J<D£S&33£tiT' 
14. X-yi : T4X9 lH&Tf&Jl'f 4X9 2<<Zi5\^X^ 
mttfl : 1~1. 3 : lk&ft^V-O-^SkcOS 

m^mttch-hx f yf*^ < t fHW ft «k i/o 
-f< y^Aco^fft^E^coMd*^ h/U^fs^ 

SPO^S-M^-S-li-, , 5EaUt*»l : 1~ 

1.3: 1 k%hW-u-7 3t<r>t%miM.X'm&cr> 
»S & LT U ft <0T\ ffl^HS 0 

MfiBT-coiSJStci ft h7^y 3 A*Xbm£?ifi 
mm&om±x'#;<-zti&. zt^zxo. A^f^ 

9 lii&Xf&JlT 4 X9 2<n3imz1btzr,X^hy9 
WSr^iKft 6 0* »A-7hQ>f y;Ucov>TiK s JL^ 

*^ c: o^nftosset «t -5 T±iEoanfis*^i5-5 

T<ftcOT\ ^tifc^irltfeEBB'cOfitlliftSSrS^a 
dkk^rft. 

[0088] 07J4, -f -f*?«!&ffl<0SfefcftW)SQi[ 

^js-si^-rft0T*s>ft. 

[0089] h o^f ^/PSISS^IST'Ji. A^J 
x^x^ lfcJ:yttJllT r 'fX72{ct>v>T, Klfiffil 
a, 2acO*®^iff^$r|s]«lftA*-r6]^ : $r^^Ti5 
0, k<^. A73T 4 X9 1 (Cii. /f7-n-5 3t(0 

iBISWffl3B«S:»lfif 40fl»*»»t4i:ftt:, %3l7<x 
9 2\z\i^ nv—u— 7 3k<0S«4KHOd^/jN@IBS 
«RH««P2C» [fflCi*<!0«iii«i»IBB«&»flWftIffl 
IP^igftTv^ft. 

[0090] o s sBasgasawctt. E4 c^-r 

Htt0T?j£^: J: 3 . L o wfflA»i5> H I GHffl^ 
SB#tci*iv^T, Kh'r 4 X9 \<r>^mm.xf^fiir 4 
X9 2 <njW&m:mLif*& < tc 0 , fflafc: i ft jSMo 
tiA*«-TftClk*^. «tSaa f *S<'i6«MW 

«r*>^jja45-nraa«p 1 , p 2 izw&zm-fzz t 

X\ \-K7 4X9 lCO^mUXX/tHJlf 4 X9 2cr,^h 

®mx'<vmmz x z>imnm*zm±-r ft . 
[oo9i]*fc. zvmmmiz£&m®£:imx'ii. 
&mmmmp 1 . p 2 o^-^Ei^&iSftTfc •? . 

**s/jNBB£ot,cok^o . wmizm^mrn^fflnzif 

zxhtm&ZtlZZkk*'). L*»t» k<Cc^@{l!l 
« iWf/hgffll^lSfflKtJ^TJi. QflfflK i ft IWWl 
L t < v ^ k v ^ fflxfzm&tfh ft . 

[0092] H8«. 74X9$£mm<Dze>ti&<7)m& 
mzmw-t&mx'hz. 

[0093] WnV> h o-f ^Uffi*lgS3ffl8T'(is A^l 
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fa? ifej:i>'m^T'fx^2tc*3c^T, mmi 
a, 2 acDmmmmm^mm^ A^izm^^x a 

i:<tc. SSSUfctfl : 1-1. 3: lfcfc*;t7- 
n— 5 3i:OiStt«Ht:j*B-r*nffla*fiP3. P4 

[00941^0. SBSteKasaMH-CMU 05fc5jrt 
KEttWTiE^ii^t. SSfflttfl = 1 ttifcoffilfcti 

«iSP3, P4tIH»*R»t*ifct*, A7Jfa?l 
i> it/ajjjf -r x ? 2<owf fitefcwt tiagtc J: & h 
^^i'HVflHSdOfiT&RSi-rS. ssajti. 3 : lft 

%&LXl : 1-1. 3 : 1 OSffl*l£«3gW<&& 

[0095] ttz. zcommuzx &&gs5sa(c&~> 
Tt>, w&zmi&PimmmP3, P4Z&7£Lt:zb 

x v>mwco&i%mzt3 ^xit. wmizxh wmn& 

[ 0 0 9 6 ] JJ&frlQfetHTtt. i(;Dflggc7)S?§ 

$ t ®%.<nwxzmm ax i> im&mmmt m&<r>ft 

m&l&Z'&hZttfX'Zh. £tz, A*Jf a?lfc<£ 
Vii&i-T a ? 2 <W ! rWi,zW&£m*fc 0>Mfa? 
1 . 2tcJJE«KEltfl*&»^a!«L^:**4»«*Rt«: 

£-S£fc«o J: ^ -it Sa&t*. £>fil> . » 

[0 0 97] fa? 1 . 2tA'7-n-7 3<0 
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